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INTRODUCTION
Osteoradionecrosis is a well-recognized complication of radio-
therapy for head and neck or skull base tumors. It may predis-
pose the patient to an aggressive or chronic infectious process
and meningitis, or cause destruction of tissue by direct necrosis.
The temporal bone is rare site of osteoradionecrosis; it is com-
mon in the mandible (1). Only two cases of osteoradionecrosis
of the temporal bone complicating cerebrospinal fluid (CSF)
otorrhea have been reported in the literature, and were in the
cases with nasopharyngeal carcinoma (2, 3).
This case is the first report of CSF otorrhea from osteoradio-
necrosis of the temporal bone in a patient with recurrent menin-
gioma. The patient was successfully treated with tympanomas-
toid surgery and autologous fat obliteration in the mastoid.
CASE REPORT
A 58-yr-old woman was diagnosed with meningioma at the
right cerebello-pontine angle and underwent total tumor removal
by a neurosurgeon in August 2002. Three years after the surgery,
the tumor recurred and the patient received 5,400 cGy of radia-
tion. Immediately after the completion of radiation therapy, otor-
rhea developed suddenly and had lasted for about 7 months
when the patient was referred to the otolaryngology department
in April 2006. Otoscopic examination of the right ear revealed
clear pulsating discharge and a central perforation of the tym-
panic membrane.
Computed tomography (CT) of temporal bone demonstrated
hyperostosis with sclerotic and lytic changes consistent with os-
teoradionecrosis. The inner margin of the cortical bone was des-
troyed and a moth-eaten appearance was identified at the supe-
rior margin of the petrous temporal bone (Fig. 1). The mastoid
antrum and middle ear cavity were filled with soft tissue densi-
ty. The T2 weighted magnetic resonance (MR) imaging showed
high signal intensity, whereas T1 weighted MR imaging showed
low signal intensity, suggesting CSF (Fig. 2). Despite 2 weeks of
antibiotic medication and local treatment, the amount and nature
of aural discharge did not change. Pseudomonas aeruginosa was
isolated from the aural discharge. The aural discharge was col-
lected and β 2-transferrin under immunofixation electrophoresis
was positive. Dry glucose test of the aural discharge was 52 mg/
dL, implying again that it could be CSF. However, the radioiso-
tope cisternography with Tc-99m did not reveal a specific leak-
age site. 
A canal wall up mastoidectomy and exploration of the mas-
toid antrum was carried out in June 2006. The cortical bone of
the mastoid process and mastoid tegmen was very soft and frag-
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Case Reportile. The mastoid cavity was filled with clear fluid. Although no
definite tegmen defect was noted in the CT scans, there was an
approximately 10 mm-sized, irregular margined shallow bony
defect on the mastoid tegmen, and the exposed dura appeared
relatively intact. No other defect or dehiscence was found under
microscopic and rigid otoscopic examination. The defect on the
tegmen and mastoid antrum was obliterated using autologous
abdominal fat graft. The mucosa in the middle ear cavity was
edematous. The ossiclular chain was intact. The tympanic mem-
brane was reconstructed with type I tympanoplasty. Postoper-
ativley, there has been no evidence of CSF leakage for 10 mon
under otoscopic and nasopharyngeal examination. 
DISCUSSION
The pathogenesis of osteoradionecrosis was first described by
Ewing in 1926 (4). The first case of osteoradionecrosis of the
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Fig. 1. The axial (A) & coronal (B) temporal bone CT shows hyperostosis with sclerotic and lytic areas, and a moth-eaten appearance of the petrous
portion of the right temporal bone, which was neighboring with the recurrent meningoma site (black and white arrow). The asterisk mark repre-
sents a defect from the previous operation.
A B *
Fig. 2. The T2 weighted MR image shows high signal intensity (A), whereas the T1 weighted MR image shows low signal intensity (arrowhead) (B).
A Btemporal bone was reported by Block in a patient with syringob-
ulba in 1952 (5). An aseptic, avascular necrosis of the bony tis-
sue with obliterative vasculitis and arteritis is the main patho-
genesis, and this is more likely to occur in the presence of tumor
involvement. As osteolysis proceeds, demineralization of the
bone with a compensatory reparative fibrosis occurs in the ab-
sence of osteoblastic activity. The tissue then becomes prone to
injury and highly susceptible to infection. After infection sets in,
the necrotic process accelerates and osteoradionecrosis contin-
ues. The severity of necrosis is closely correlated to the total
amount of radiation. In this case, the recurrent tumor was close-
ly approximated with temporal bone, possibly increasing the
exposure to a relatively high dose of radiation. Osteoradionecrosis
of the temporal bone was classified as either a localized or dif-
fuse type by Ramsden et al. (1). In the localized type, osteora-
dionecrosis is generally confined to the external auditory canal,
and symptoms usually include dermatitis, otalgia, and otorrhea.
In the diffuse type, the disease extends beyond the temporal
bone to the skull base. This type of disease can produce more
severe symptoms including profuse and pulsatile otorrhea, and
significant pain and can also be a more severe complication (2).
Osteoradionecrosis of the temporal bone can make complica-
tions like hearing loss, gross tissue extrusion, chronic otomas-
toiditis, as well as more severe complications including menin-
gitis, facial palsy, intradural and/or extradural abscesses, pneu-
mocephalus, lateral sinus thrombosis, fistula formation into the
parotid gland or temporal mandibular joint, and other cranial
neuropathies (6). In this patient, the disease was relatively dif-
fuse involving mostly the mastoid bone but not the deep skull
base. The patient presented with an exceptionally rare compli-
cation of osteoradionecrosis of the temporal bone, secondary to
radiotherapy for meningioma: an otogenic CSF leak. In this case,
β 2-transferrin was identified and a dry glucose test of the collect-
ed discharge suggested it could be CSF, although an isotope cis-
ternogram study could not find the leakage site. This patient had
a tympanic membrane perforation. However, considering the
lack of otologic problems before radiotherapy, the perforation
could have been caused by radionecrosis and/or subsequent infec-
tion. The patient was first treated conservatively with antibiotics
and aural cleansing, but long-lasting clear aural fluid despite con-
servative treatment implied that it was a CSF leak. On the other
hand, it is conceivable that recurrent meningioma may destroy
the temporal bone resulting in CSF leakage. In this case, preop-
erative CT imaging study did not show a destructive pattern of
the temporal bone but rather typical hyperostosis with sclerotic
and lytic changes and small mastoid tegmen defect which was
detected in operation might be caused by lytic change.
The management of osteoradionecrosis in the temporal bone
is controversial. In the localized type, conservative treatment
with frequent aural cleansing and topical antibiotics is often ad-
ministered (7). In the presence of CSF leakage, conservative
management such as bed rest, head elevation and, insertion of
a subarachnoid drain can be useful. But for an unresponding case
or the diffuse type, surgical management is indicated. Surgical
management of osteoradionecrosis of the temporal bone has met
with limited success because of the difficulty of accurate assess-
ment of the viability of non-necrotic bone. Failure to resect all
non-viable bone results in recurrence of a necrotic focus (8). In
this case, we removed all inflamed, sponge-like non-viable bone
that corresponded to the radionecrosis and closed the defect with
autologous abdominal fat.
REFERENCES
1. Ramsden RT, Bulman CH, Lorigan BP. Osteoradionecrosis of the tem-
poral bone. J Laryngol Otol. 1975 Sep;89(9):941-55.
2. Lim BY, Pang KP, Low WK, Tan HM. CSF otorrhea complicating tem-
poral bone osteoradionecrosis in a patient with nasopharyngeal carcino-
ma. Ear Nose Throat J. 2005 Jan;84(1):39-40.
3. Sikand A, Longridge N. CSF otorrhea complicating osteoradionecrosis
of the temporal bone. J Otolaryngol. 1991 Jun;20(3):209-11.
4. Eiving J. Radiation osteitis. Acta Radiologica. 1926;6:399-412.
5. Block E. Rontgenschadigung des Schkafenbeines. Z Hals Nas Ohren-
heilkd. 1952;3:45-6.
6. Kveton JF. Surgical management of osteoradionecrosis of the temporal
bone. Otolaryngol Head Neck Surg. 1988 Mar;98(3):231-4.
7. Tsang WS, Ku PK, Andrew van Hasselt C. Osteoradionecrosis of the
temporal bone in nasopharyngeal carcinoma after radiotherapy: a case
report. Ear Nose Throat J. 2000 Feb;79(2):94-5. 
8. Ma KH, Fagan PA. Osteoradionecrosis of the temporal bone: a surgical
technique of treatment. Laryngoscope. 1988 May;98(5):554-6.
Park CW et al.: CSF Otorrhea and Osteoradionecrosis of the Temporal Bone 99